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ABSTRACT 

Ehvironmental monitoring at  Atomics I n t e r n a  

is performed by t h e  Operational Safe ty  Unit of 

t h e  Health, Safe ty  d Radiation Services  Dep 

S o i l ,  vegetat ion,  water,  

sampled up t o  a dis tance  of 10  miles from Atomics 

In te rna t iona l  property. The environmental radio-  

a c t i v i t y  reported here in  is a t t r i b u t e d  t o  n a t u r a l  

causes and t o  nucle weapons t e s t i n g ,  r a t h e r  

tomics In te rna t iona l  operat ions,  



tomics In te rna t iona l ,  e l l  Corporation 

has been engaged i n  a t o  research and develop ent  s ince  1946, The 

- Company de s i  s, develops, and const ructs  nuclear reac to rs  f o r  c en t r a l  s t a t i on  

pact power p lan t s  and f o r  medical, i n d u s t r i a l ,  d  s c i e n t i f i c  applicat ions,  

The Company occupies modern f a c i l i t i e s  i n  Canoga Park, Cal i fornia ,  

approximately 23 miles northwest of downto Los Angeles (Figure 1). The 

uclear  Development F ie ld  oratory (Figure 21, equipped with 

extensive f a c i l i t i e s  f o r  t he  support of advanced nuclear s t ud i e s ,  i s  located 

i n  the  S i a i  W i l l s  of Ventura County approxi t e l y  29 miles nor t  

geles. The locat ion of the above s i t e s  i n  r e l a t i o n  t o  nearby 

communities is sho 

The basic concept of rad io log ica l  hazards control  a t oa i c s  In te rna t iona l  

r equ i res  adequate contain t of radioact ive  ~ a t e r i a l s ,  through r i g i d  

operational  con t ro l s ,  a i n  zes  e f f luen t  r e l e a se s  and external  r ad ia t ion  l eve l s ,  

The environmental monitoring prograa provides a measure of the  ef fect iveness  

of t h e  Company's radiological  sa fe ty  procedures and of engineering safeguards 

incorporated i n t o  f a c i l i t y  designs. 

Environmental saapl ing s t a t i o n s  located within the  boundaries of Atoaics 

I n t e rna t i ona l ' s  s i t e s  a r e  re fe r red  t o  as "on-site" s t a t i ons ,  The r e  

s t a t i ons ,  located i l e  rad ius  of t he  s i t e s ,  a r e  re fe r red  t o  as 

"off-si te" s t a t i ons ,  The on-si te environs of Atomics I n t e rna t i ona l ' s  

Headquarters and uclear  Development Fie ld  Laboratory ( DFL) f a c i l i t i e s  a r e  

sampled monthly t o  de te r  e  the  concentration of ra i o a c t i v i t y  i n  typ ica l  

surface  s o i l ,  vegetat ion,  and l e s .  The o f f - s i t e  environs a r e  a l so  

ever, s ince  January, 1966, ana lys i s  of o f f - s i t e  s o i l  

vegetation samples has been performed on1 

en t a l  air samplin 

pa r t i cu l a t e  rad ioac t iv i ty  rad ia t ion  ~ o n i t o r i n g  pro 

r e s u l t s  being presented i n  t h i s  report .  This 

r e s u l t s  f o r  the  f i r s t  si 









e VIR 

verage r a d i o a c t i v i t y  concentra  

e presented  i 11. 

VEGETATION RADIOACTIVITY DATA 

Process  water used a t  t h e  DFL is obta ined  frolrs Ventura County 

D i s t r i c t  No. 10 and d i s t r i b u t e d  on - s i t e  by t h e  sane  p i p i  

prev ious ly  used as suppl ied  by on-si  

is provided by e l eva t ed  s to rage  s, one 50,000-gallon 

ga l lon  tank  on-si te .  h i l e  c l i n i c a l l y  po tab le ,  t h e  a t e r  i s  not  used f o r  

. Bot t l ed  po tab le  a t e r  is de l ive red  by a vend 

a t e r  f ro% t h e  p ipe  s stem is sampled wonthl 

concen t r a t ion  is presented i n  

Table 111. 



Surface dischar a t e r s  fron NDFL f a c i l i t i e s  dra in  i n t o  holdin 

reservoirs  on Rocket 

be drained i n t o  Bell  Creek, a t r ibu ta ry  of the  Los 

San Fernando Valley, Los Angeles County. 

Los Angeles Regional a l i t y  Control Board Resolution 66-49 of 

Septenber 21, 1966, an environnental sa l i n g  s t a t i o n  has been established 

i n  Bel l  Creek Canyon approximately 2.5 mailes do f roa  t he  south 

north American Rockwell Corporation boundary. Samples, obtained 

analyzed monthly, include s t r eaa  bed mud, vegetation, and water. Average 

rad ioac t iv i ty  concentrations i n  Rocketdyne rese rvo i r  and Bell  Creek 

l e s  a r e  presented i n  Table I V .  



supply i n l e t  located 

69 f o r  const r  

repor t ing period, The 

a t e r  is presented i n  Table V, 

vironmental air sa l i n g  fo r  long-lived pa r t i cu l a t e  alpha and beta- 

rad ioac t iv i ty  is performed continuous1 t i c  sequent ia l  s 

-hour decay pe 

e average concentration of long-lived alpha and beta- 

is presented i n  Table VE, 

o data  p r i o r  t o  current  repor t ing period. 



dia t ion  monitoring i s  performed with Calcium 

themoluminescent dosimeters ( ) placed a t  se lected locat ions  o 

the perimeters of the  Headquarters and NDFL s i t e s .  Each dosimeter, sealed 

i n  a l ight-proof p l a s t i c  holder, i s  i n s t a l l e d  i n  a polyethylene v i a l  which 

i s  permanently ounted a t  each mo i t o r i n g  locat ion.  e dosimeters a r e  

exchanged and analyze quar ter ly .  The radia t ion dose monitored a t  each 

dosimeter locat ion i s  presented i n  Table V I I .  

I K E W T R Y  DATA 

FIRST HAW - 1971 

*Second quar ter  only. 

Some of the data  i n  the t ab les  are presented as a range wi thin  which 

l i e s  the t rue  average. This i s  necessary when one o r  more of t he  samples 

contains an "undetectiable" d ioac t iv i ty .  I n  these ins tances ,  two 

values a~ determined. e lowest value assumes t ha t  the "undetectableg' 

samples contain no radioact iv i ty ;  the highest  value assumes t h a t  these 

samples contain rad ioac t iv i ty  equal t o  the  appropriate minimum detection 

l i m i t  speci f ied  i n  Table I 

Table I shows that f o r  the f i r s t  s i x  months of 1971 s o i l  alpha radio- 

ased while s o i l  beta-g rad ioac t iv i ty  d id  n 

s i gn i f i c an t l y  over the 19'70 ave 

alpha rad ioac t iv i ty  and i n  o f f - s i t e  vegetat ion beta-g 

s e  i n  on-si te  vegeta t io  

v i t y  decreased s l i  

Creek stream- 

The t ab l e  a l s o  sh 

a c t i v i t y  l ac reas  



eservoir  supply i n l e t  d ioac t i v i t y  

s a s l i g h t  increase i n  long-lived airborne beta- radio- 

a c t i v i t y ,  Table d ia t ion  l e v e l s  a r e  

commensurate ound rad ia t ion  levels .  Since t h i s  

and airborne alpha rad ioac t iv i ty  monitoring, 

1971, no comparative data a r e  avai lable  f o r  inclusion i n  t h i s  repor t .  The 

environmental r ad ioac t iv i ty  discussed above f o r  t h e  preceeding t ab l e s  is 

not a t t r i b u t e d  t o  Atomics I n t e rna t i ona l l s  operations;  r a the r  it  is f e l t  

t o  have been produced a f t e r  September 1, 1961, by several  

detonations and a l s o  due t o  na tu ra l  causes. 

11. ENTAL MONITORING PROGRAM 

ERAL DESCRIPTION 

S o i l  and vegetation co l lec t ion  and analys is  f o r  rad ioac t iv i ty  w a s  

i n i t i a t e d  i n  1952 i n  the  Downey, Cal i fornia  a rea  where the  Company w a s  

i n i t i a l l y  located. Environmental sampling w a s  subsequently extended t o  t he  

proposed Sodium Reactor Experiment (SRE) s i t e  i n  the  Simi H i l l s  i n  May of 

1954. I n  add i t ion ,  sampling w a s  conducted i n  t he  Burro F l a t s  a rea ,  southwest 

of SRE, where many nuclear i n s t a l l a t i o n s  a r e  current ly  i n  operation. The 

Downey a r ea  survey w a s  terminated when t he  Company relocated t o  Canoga Park. 

The primary purpose of t he  environmental monitoring program is t o  survey 

environmental r ad ioac t iv i ty  adequately t o  ensure tha t  Atomics In te rna t iona l  

operations do not contr ibute  s i gn i f i c an t l y  t o  environmental radioact iv i ty .  

The loca t ions  of sampling s t a t i ons  a r e  sho r e s  4, 5 c  6 (  and 7, and 

i n  Table VIII. 

SOIL 

s o i l  types ava i l ab le  f o r  sampling range from decomposed 

gran i te  t o  c lay  and loam. Samples a r e  taken from the  top 1/2 inch l ayer  of 

undisturbed pound surface,  The s o i l  samples a r e  packaged and sealed i n  

p l a s t i c  containers and returned t o  the  laboratory f o r  analys is .  

Sample preparation cons i s t s  o t r an s f e r r i ng  the  s o i l s  t o  pyre 

i n  a muffle f u r  ce  a t  approximately 500•‹C f o r  e i  

e r  cooling, the s o i l  is sieved t o  obta in  unifor  p a r t i c l e  s i t e .  

uots  of the  sieved s o i l  a r e  d t r ans fe r red  t o  copper 

planchets, The s o i l  is e t t ed  i n  the  planchet with alcohol,  evenly d i s t r ibu ted  

iform sample t h i c  ess ,  re-dried,  
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STATI ON 

sv-1 
SV-2 

sv-3 

SV-4 

SV-5 

sV-6 

SV-10 

sv-12 

sv-13 
SV-14 

sv-19 
SV -2 4 

SV-25 

SV-26 

sv-27 

SV-28 

sv-31 

SV-40 

SV-41 

SV-42 

sv-47 

sv-51 

SV-52 

sv-53 

sv-54 

W-6 

w-7 

W -11 

W-12 

W-16 
W -A 

W-D 

T A m  V I I I  

PLE STATI OM LOCATI ONS 

LOCATION 

SRF: Reactor, NDFL 

SRE: Perimeter Drainage Ditch, NDFL 

Building 064 Parking Lot, NDFL 

Wlllding 020, NDFL 

Building 363, NDFL 

Rocketdyne Reservoir, SSFL 

Santa Susana S i t e  Access Road 

L-85 Reactor, NDFL 

Sodium Cleaning Pad, NDFL 

Canyon Blow Building 022, NDlFL 

Santa Susana S i t e  Entrance, Woolsey Canyon 

Atomics In te rna t iona l  Headquarters 

DeSoto Avenue and Plummer S t r e e t  

Nordhof f S t r ee t  and Mason Avenue 

DeSoto Avenue and Parthenia S t r e e t  

Canoga Avenue and Nordhoff S t r e e t  

Simi Valley, Alamo Avenue and Sycamore Road 

Agoura-Khan Road and Ventura Freeway 

Calabasas-Parkway Calabasas and Ventura Freeway 

Non-Radioactive Materials  Disposal Area, NDFL 

Chatsworth Reservoir, North Side 

Building 029, NDFL 

Burro F l a t  Drainage Control Pond, G. S t r e e t  and 17th S t r ee t ,  NDFL 

Top of Bell Canyon Below Rocketdyne l t a  Pond Spillway, SSFL 

B e l l  Creek 

Rocket dyne Reservoir, SSFL 

Process Water From Building 003, NDFL 

Process Water From Wlilding 363, NDFZ 

Rocketdyne Reservoir, SSFL 

Bell  Creek 

Chatsworth Reservoir Surface, South Side 

Chatsworth Reservoir, Supply I n l e t  



TLD- 3 

TLD-4 

TLD- 5 

TLD- 6 

TLD- 7 

TLD-8 

TLD-9 

TLD-1C 

t i o n a l  Headquarters, Building 001 Roof 

n te rna t iona l  Headquarters, i l d i n g  004 Roof 

Euilding 009, NDFL 

Building 011, NDFL 

Building 012, NDFL 

Fhilding 040, NDFL 

Building 074, NDFL 

Building 143, NDFL 

Building 363, NDFL 

Atomics In te rna t iona l  Headquarters, South of Wlilding 102 on Fence 

Atomics In te rna t iona l  Headquarters, West of Building 001 on Gate t o  
Plant  Water Supply Enclosure 

Atomics In te rna t iona l  Headquarters, Guard Post #1, Building 201 

Atomics In te rna t iona l  Headquarters, East  Fence Gate 

Building 113, NIX% 

SRE Retention b m ,  NDFL 

E l e c t r i c  Sub-station #719, NDFL 

Property Line Gate, West End of H. S t r e e t ,  NDFL 

Water Tank #701, NDFL 

Euilding 854, NIX% 



ples  obtained i n  t h e  f i e l d  a r e  o 

herever poss ible ,  generally sunf lo  acco leaves. These types 

maintain a more ac t i ve  e dry season than do most na tu ra l  

vegetation indigenous t o  t he  l o c a l  e t a t i on  leaves 

d sealed i n  i c e  cream cartons f o r  t r an s f e r  t o  the  laboratory f o r  

analysis .  Plant  root  systems a r e  not  nor l l y  analyzed. 

Vegetation samples a r e  f i r s t  washed 

matter, and then thoroughly r insed with d i s t i l l  ashed vegetation is 

placed i n  porcelain c ruc ib les  and ashed i n  a muffle furnace at approximately 

500•‹C f o r  e ight  hours, producing a completely burned ash, One-gram a l i quo t s  

of pulverized ash from each crucible  a r e  weighed and t rans fe r red  t o  copper 

planchets f o r  counting. 

WATER 

Samples of process water a r e  obtained monthly at the  

Bell  Creek, and from the  Chatsworth Reservoir. The water is drawn i n t o  one- 

l i t e r  polyethylene b o t t l e s  and t rans fe r red  t o  the  laboratory. 

Five hundred m l .  of water a r e  evaporated t o  dryness i n  c r y s t a l l i z i n g  

dishes at approximately 90•‹C. The res idue salts a r e  redissolved i n t o  d i s t i l l e d  

water and t rans fe r red  t o  copper planchets,  r edr ied  under infra-red lamps, and 

counted. 

A I R  

Environmental air sampling is conducted continuously at the  Head 

p l e r s  operating on 24-hour sampling cycles, 

Airborne pa r t i cu l a t e  rad ioac t iv i ty  is co l lec ted  on HV-70 f i l t e r  paper 

automatically changed at  the  end of each sampling period, The f i l t e r s  a r e  

removed from the  sampler and counted f o r  long-lived rad ioac t iv i ty  following 

a minimum 72-hour decay period. The volume of a typ ica l  da i l y  environmental 

a i r  sample is approximately 20 cubic meters. 

hen abnormally high airborne r a d i o a c t i v i t i e s  a r e  observed, the  

beta- rad ioac t iv i ty  decay data  a r e  p lo t t ed  t o  determine t he  presence of 

shor t l ived isotopes  other than na tu ra l ly  occurring radon, thoron and daughters. 

I f  fa l l -out  is suspected, the  decay cha rac t e r i s t i c s  a r e  observed, I f  the  

rad ioac t iv i ty  decays as a function of t-lo2, the  data  curve is extrapolated 



dates  of publicized nuc 

airborne rad ioac t iv i ty  

graph of da i ly  averaged air 

rad ioac t iv i ty  concentr 

during the  f i r s t  s i x  

a c t i v i t y  through t 

vironmental s o i l ,  ve 

f o r  alpha and beta- 

counting system capable o  

beta radioact iv i l j r ,  The sample-detector conf i f~ura t ion  provides a nearly 2rr 

geometry. The th in-  detector  is cont inual ly  purged t h  methane co 

gas. A pre-set time mode of operation is used f o r  a l l  samples; however, an 

overriding pre-set count mode i s  ava i lab le  t o  l i m i t  the  counting time f o r  

high a c t i v i t y  samples. The minimum detect ion l i m i t s  sho i n  Table I X  were 

determined by us ing typ ica l  values f o r  counting time, system eff ic iency,  

background count r a t e s  (appro mately 0-05 cpm a! and 1.0 cpm P Y )  and sample 

s i r e .  In  addi t ion,  the  minimim s t a t i s t i c a l l y  s i gn i f i c an t  amount of radio- 

a c t i v i t y ,  i r r e spec t i ve  of s r a t i o n ,  is established as t h a t  

amount equal i n  co rd  deviat ion of the  

system background count r a t e ,  

*Standard Er ro r  





E+ F 

with K 
40 

t i ng  system e f f i c i enc i e s  a r e  determined rout inely  with 
2 30 

(with alpha absorber) ,  , and u2j5 standard sources, and 

i n  the  form of stand% reagent grade KC1, which i s  used t o  

simulate s o i l  and vegetation samples. Self-absorption standards a r e  

made by dividing sieved K C 1  i n t o  samples increas ing i n  mass by 200- 

milligram increments from 100 t o  3000 milligrams. The samples a r e  

placed i n  copper planchets of the type used f o r  environmental samples 

and counted. The r a t i o  of sample a c t i v i t y  t o  the  observed ne t  count 

r a t e  f o r  each sample i s  p lo t t ed  a s  a funct ion of sample weight (see 

Figure 9) .  The correct ion f a c t o r  ( r a t i o )  corresponding t o  sample 

weight i s  obtained from the graph. The product of the  correct ion 

f a c t o r  and the ne t  sample count r a t e  y ie lds  the  sample a c t i v i t y  

(dpm). This method has been proved usable by applying it t o  variously 

s ized a l iquo ts  of uniformly mixed environmental samples and observing 

t h a t  the r e su l t an t  spec i f i c  a c t i v i t i e s  f a l l  within the  expected 

s t a t i s t i c a l  counting e r r o r .  



CORRECTION FACTOR (dpmlcpm) 


